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Foreword
The text of document 23J/325/FDIS, future edition 2 of IEC 61020-1, prepared by SC 23J, Switches for

appliances, of IEC TC 23, Electrical accessories, was submitted to the IEC-CENELEC parallel vote and
was approved by CENELEC as EN 61020-1 on 2009-08-01.

This European Standard supersedes EN 196000:1992 + A1:2001, EN 196103:1998 and EN 196500:1993
+ A1:2001.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2010-05-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2012-08-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61020-1:2009 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60062 NOTE Harmonized as EN 60062:2005 (not modified).

IEC 60065 + A1 NOTE Harmonized as EN 60065:2002 (modified) + A1:2006 (modified).
IEC 60068-2-27 NOTE Harmonized as EN 60068-2-27:2009 (not modified).

IEC 60068-2-38 NOTE Harmonized as EN 60068-2-38:2009 (not modified).

IEC 60068-2-44 NOTE Harmonized as EN 60068-2-44:1995 (not modified).

IEC 60068-2-46 NOTE Harmonized as HD 323.2.46 S1:1988 (not modified).

IEC 60068-2-77 NOTE Harmonized as EN 60068-2-77:1999 (not modified).

IEC 60512 NOTE Harmonized in EN 60512 series (not modified).

IEC 60664-1 NOTE Harmonized as EN 60664-1:2007 (not modified).

IEi$0695-1 1-10 NOTE Harmonized as EN 60695-11-10:1999 + A1:2003 (not modified).
+

IEC 60721-3-3 NOTE Harmonized as EN 60721-3-3:1995 + A2:1997 (not modified).
(+ A1) + A2

IEC 61190-1-3 NOTE Harmonized as EN 61190-1-3:2007 (not modified).

ISO/IEC 17050-1 NOTE Harmonized as EN ISO/IEC 17050-1:2004 (not modified).
ISO/IEC 17050-2 NOTE Harmonized as EN ISO/IEC 17050-2:2004 (not modified).

1ISO 286-1 NOTE Harmonized as EN 20286-1:1993 (not modified).

1ISO 1101 NOTE Harmonized as EN ISO 1101:2005 (not modified).

1ISO 9001 NOTE Harmonized as EN ISO 9001:2008 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication
IEC 60027

IEC 60050-581

IEC 60068-1
A1

IEC 60068-2-1

IEC 60068-2-2

IEC 60068-2-6

IEC 60068-2-10

IEC 60068-2-13

IEC 60068-2-14

IEC 60068-2-17

IEC 60068-2-20

IEC 60068-2-21

IEC 60068-2-30

IEC 60068-2-42

Year

Series

2008

1988
1992

2007

2007

2007

2005

1983

2009

1994

2008

2006

2005

2003

Title EN/HD
Letter symbols to be used in electrical EN 60027
technology

International Electrotechnical Vocabulary - -
Part 581: Electromechanical components for
electronic equipment

Environmental testing - EN 60068-1"
Part 1: General and guidance

Environmental testing - EN 60068-2-1
Part 2-1: Tests - Test A: Cold

Environmental testing - EN 60068-2-2
Part 2-2: Tests - Test B: Dry heat

Environmental testing - EN 60068-2-6
Part 2-6: Tests - Test Fc: Vibration

(sinusoidal)

Environmental testing - EN 60068-2-10
Part 2-10: Tests - Test J and guidance: Mould

growth

Environmental testing - EN 60068-2-13
Part 2: Tests - Test M: Low air pressure

Environmental testing - EN 60068-2-14
Part 2-14: Tests - Test N: Change of

temperature

Environmental testing - EN 60068-2-17
Part 2: Tests - Test Q: Sealing

Environmental testing - EN 60068-2-20

Part 2-20: Tests - Test T: Test methods for
solderability and resistance to soldering heat
of devices with leads

Environmental testing - EN 60068-2-21
Part 2-21: Tests - Test U: Robustness of
terminations and integral mounting devices

Environmental testing - EN 60068-2-30
Part 2-30: Tests - Test Db: Damp heat, cyclic
(12h +12 h cycle)

Environmental testing - EN 60068-2-42
Part 2-42: Tests - Test Kc: Sulphur dioxide
test for contacts and connections

R EN 60068-1 includes corr. October 1988 and A1:1992 to IEC 60068-1.

Year
Series

1994

2007

2007

2008

2005

1999

2009

1994

2008

2006

2005

2003
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Publication
IEC 60068-2-43

IEC 60068-2-45
A1

IEC 60068-2-49

IEC 60068-2-58

IEC 60068-2-61

IEC 60068-2-68

IEC 60068-2-78

IEC 60529

A1
IEC 60617

IEC 61058-1 (mod)
+ A1
A2

ISO 1000

Year
2003

1980
1993

1983

1999

1991

1994

2001

1989

1999

data-
base

2000
2001
2007

1992

Title EN/HD

Environmental testing - EN 60068-2-43
Part 2-43: Tests - Test Kd: Hydrogen sulphide
test for contacts and connections

Environmental testing - EN 60068-2-45
Part 2: Tests - Test Xa and guidance: A1
Immersion in cleaning solvents

Environmental testing - -
Part 2: Tests - Guidance to Test Kc: Sulphur
dioxide test for contacts and connections

Environmental testing - EN 60068-2-58
Part 2-58: Tests - Test Td: Test methods for

solderability, resistance to dissolution of

metallization and to soldering heat of surface

mounting devices (SMD)

Environmental testing - EN 60068-2-61
Part 2: Test methods - Test Z/ABDM: Climatic

sequence

Environmental testing - EN 60068-2-68
Part 2: Tests - Test L: Dust and sand

Environmental testing - EN 60068-2-78

Part 2-78: Tests - Test Cab: Damp heat,
steady state

Degrees of protection provided by enclosures EN 60529
(IP Code) + corr. May
A1

Graphical symbols for diagrams -

Switches for appliances -
Part 1: General requirements EN 61058-1
A2

Sl units and recommendations for the use of -
their multiples and of certain other units

% EN 60068-2-58 is superseded by EN 60068-2-58:2004, which is based on IEC 60068-2-58:2004.

SEK Svensk Elstandard

Year
2003

1992

1993

1999

1993

1996

2001

1991
1993
2000

2002
2008



-2- 61020-1 © IEC:2009

CONTENTS

INTRODUGCTION ...t et e ettt et et et et e e e e e et e et e et e eaaeennes 7
RS ToTo o T Y- Yo To [0 o = o SN0 8
I S Yo o T 1 8

I © T o Y o3 PPN 8

2 GBIl e 8
2.1 NOIrMAtiVe FEfEIrENCES ... e 8

2.2 UNItS @nd SYMDOIS .. ouiie e 10

2.3 Terms and definitions . ... 10

2.4 Preferred ValUues . ... 12
2.4.1 Clearance and creepage diStanCes ..........ooviiiiiiiii i 12

2.8 MATKING et 12

3 Quality asSeSSMENt PrOCEAUIES ... et 12
4 Test and measurement ProCEAUIES. ... .. e i e 12
N T € =Y 7= - | PP 12
411 TOlEIANCES .ot 13

4.1.2  PreconditionNing.....ccoiuiii i 13

413 MOUNTING « et 13

4.2 Standard atmospheric CONditioNS..........ooviiiii 13
4.3  General eXxamination ... 13
4.3.1  Visual examination ... 13

4.3.2  DIMEBNSIONS et 14

4.3.3 DimensionS, AUGING . ..c.uiuuiii ittt 14

4. 3.4 M8 ittt 15

4.3.5 Functional operation ... ... 15

4.3.6 Operating charaCteristiCS ........oiuiiiiiiii i 16

4.3.7 ContaCt DOUNCE ....coviiii e 18

4.4 Resistance MeasUremMents . ... 19
4.4.1 Contact resistance — Millivolt level ... 19

4.4.2 Contact resistance — Specified current ... 21

4.4.3 Resistance from actuator to mounting bushing (surface)........................... 22

4.4.4 Insulation resistanCe.........oouiiiiii i 23

4.5 Dielectric Strength ... 23
4.5.1 Dielectric strength at standard atmospheric conditions ....................oon.. 23

4.5.2 Dielectric strength at low air pressure..........oooviiiiiiiii i 24

4.6 HeEatiNg (oo e 25
B R © T o ] =Y o PP 25

4.6.2 MethOd ..o 25

4.6.3 ReqQUINEMENT. ... e 26

4.6.4 Details to be specified ... 26

4.7 DYNAMIC S IS S . it ittt e e e 26
R Ay T Y 3 o o PP 26

A.7.2  ViDration . 27

4.7.3 Contact disturbancCe....... ..o 28

4.8 Mechanical Strength ... 28
4.8.1 Robustness of actuator.........o.oiiiiiiiii 28

SEK Svensk Elstandard



61020-1 © IEC:2009 -3-

4.8.2 Robustness of mounting bushing ..........ccooiiiii 31
4.8.3 Robustness of screw mounting ..........ccooiiiiiiiiiii 31
4.8.4 Robustness of terminations ..........ccooviiiiiiii i 31
4.9 Mechanical ENAUIANCE. ... ... e 32
4.9.1 Mechanical endurance — Standard atmospheric conditions ........................ 32
4.9.2 Mechanical endurance — Category temperature range ..............ccoeeeuveennenn. 33
4.10 EleCtrical @NAUIANCE ... . 33
4.10.1 Electrical endurance — Standard atmospheric conditions ........................... 33
4.10.2 Electrical endurance — Upper category temperature..............coccociiiininn... 35
4.10.3 Electrical endurance — Category temperature range ............ccocceeeieeiennnnnnn. 36
4.10.4 Electrical endurance — LOW air pressure .........coooiviiiiiiiiiiiiiiiieieeeeeeee 36
4.10.5 LoQiC 10ads (TTL) .iiriiriiiiiiiiiie e e e e eneees 37
4.10.6 Low level endurance test ... ..o 38
g I T © V=T o - o P 39
4.11.2 Electrical overload ...... ..o 39
4.11.3 Capacitive load sWitChing ..o 40
4.12 Environmental testing . ..o 41
4.12.1 ClimatiC SEQUENCE ... oueiii et 41
4.12.2 Damp heat, steady state........coviiiiiiii 43
4.12.3 Rapid change of temperature. ... 44
4.12.4 Mould growth (resiStancCe) ..........ooiiiiiiiiii 44
4.12.5 Corrosion, industrial atmosphere .............cooiiii i 45
4.12.6 Dust and Sand ... e 46
4.12.7 Contact resistance stability.............coocoiiiiiii 48
L S G TR o [o 1= o o PP 49
4.13.1 Solderability, wetting, solder bath method...................cocoiiiin 49
4.13.2 Solderability, wetting, soldering iron method................oooviiiiiiiiine 50
4.13.3 Solderability, de-wetting .........cooeiiii 51
4.13.4 Resistance to soldering heat, solder bath method........................l. 51
4.13.5 Resistance to soldering heat, soldering iron method ..................co.co. 52
A4 Panel SEaAI ... 53
4141 Drip — Proof e 53
4.14.2 Splash — Proof. . 53
443 TMIMEISION oot ettt e et 53
A4 .4 SUDMEISION e e 54
415 ENCIOSUIE SEAI. .. i 55
4.15.1 Watertight immersion.... ... 55
4.15.2 Resilient or hermetic seal ... 55
416 FlUId reSiStaNCEe ... 56
4.16.1 Immersion in cleaning solvents (Marking) .........ccoveiiiiiiiinii e, 56
A AT Fire NAzZArd . ... e 56
S O Yo T- T | €= o o 3PP 56
I T T @ T o] =Y o PP 56
I B Y/ =Y { o o Yo P 56
4.18.3 ReqUIrEMENT .. e 57
4.18.4 Details to be specified ......cc.viviii 57
419 UMM ON o e 57
4.19.1 CHhromatiCity ..o 57
4.19.2 TransSmMittanCy .. ..o 57

SEK Svensk Elstandard



—4— 61020-1 © IEC:2009

4.19.3 Temperature of illuminated surface..............coooiii i 58
4.20 Soldering for surface mounting switches ...............coiiiii i, 58
4.20.1 Solderability, solder bath method (surface mounting switches) .................. 58
4.20.2 Solderability, reflow method (surface mounting switches) .......................... 59
4.20.3 Solderability, soldering iron method (surface mounting switches) .............. 60
4.20.4 Resistance to soldering heat , solder bath method (surface mounting
SWITCRNES ) et 60
4.20.5 Resistance to soldering heat, reflow method (surface mounting
SWITCRNES ) ottt 61
4.20.6 Resistance to soldering heat, soldering iron method (surface
MOUNtING SWItCNES) .. e 62
4.21 Mechanical strength (surface mounting switches)..........ccooiiiiiiiii, 62
4.21.1 Substrate bending (surface mounting switches).............ccooviiiiiiiiinnnn. 62
4.21.2 Pull-off and push-off (surface mounting switches).............ccooooviiiinn. 63
4.21.3 Shear (surface mounting SWItChes) ..........ocooiiiiiiiiiii 64
4.21.4 Body strength (surface mounting switches)..............cocoiiiiin 64
Annex A (informative) Quality assurance proCedures ..........cooeiuiiiiiiiiiiiiiii e 66
Bl Og AP Y e 67
Figure 1 — Contact bounce test CirCUIt..........coiiiiiiiii e, 18
Figure 2 — Typical trace of contact bouNCe ... 19
Figure 3 — Application of forces and torques fortest 4.81 ... 30
Figure 4 — Submersion seal ENCIOSUIE ...ttt e 55
Table 1 — Minimum Wire 1€ngth ... e 25
Table 2 — Torque values for MoUNtiNg SCrEWS ......c.iiiiiiiiiii e 31
Table 3 — Methods proposed for CorrosSion testS.......cccoiiiiiiiiii i, 46
Table 4 — Solderability, Bath method: Test severities (duration and temperature) ................. 50

SEK Svensk Elstandard



61020-1 © IEC:2009 -7-

INTRODUCTION

This generic specification covers the general requirements and test methods for
electromechanical switches with optional quality assurance procedures. It provides the
general requirements and test methods for use in any detail specifications for pushbutton
switches, rotary switches, sensitive switches, toggle switches, and other electromechanical
switches. It also provides guidelines for appropriate quality assurance procedures in Annex A
(informative).

Where it is intended that an electromechanical switch comply with requirements related to
safety, the specific safety requirements are specified in IEC 61058-1.

SEK Svensk Elstandard
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ELECTROMECHANICAL SWITCHES
FOR USE IN ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 1: Generic specification

1 Scope and object

1.1 Scope

This generic specification relates to electromechanical switches intended for use in electrical
and electronic appliances. Switches covered by this specification:

a) are devices which open, close, or change the connection of a circuit by the mechanical
motion of conducting parts (contacts);

b) have a maximum rated voltage of 480 V;

c) have a maximum rated current of 63 A.

This generic specification does not include keyboards and keypads which are intended for use
in information-handling systems. Electromechanical key switches may be included under the
scope of this generic specification.

Switch families shall be described in any detail specifications that will reference this generic
specification.

1.2 Object

The object of this generic specification is to provide consistency in detail specifications for
electromechanical switches by specifying the terminology, symbols, test methods and other
necessary information.

2 General

2.1 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-581:2008, International Electrotechnical Vocabulary — Part 581: Electromechanical
components for electronic equipment

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
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IEC 60068-2-10:2005, Environmental testing — Part 2-10: Tests — Test J and guidance: Mould
growth

IEC 60068-2-13:1983, Environmental testing — Part 2-13: Tests — Test M: Low air pressure

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-17:1994, Environmental testing — Part 2-17: Tests — Test Q: Sealing

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21:2006, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12+12-hour cycle)

IEC 60068-2-42:2003, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide
test for contacts and connections

IEC 60068-2-43:2003, Environmental testing — Part 2-43: Tests — Test Kd: Hydrogen sulphide
test for contacts and connections

IEC 60068-2-45:1980, Environmental testing — Part 2-45: Tests — Test XA and guidance:
Immersion in cleaning solvents
Amendment 1 (1993)

IEC 60068-2-49:1983, Environmental testing — Part 2-49: Tests — Guidance to Test Kc:
Sulphur dioxide test for contacts and connections

IEC 60068-2-58:1999, Environmental testing Part 2-58: Tests — Tests Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60068-2-61:1991, Environmental testing — Part 2-61: Test methods — Test Z/ABDM:
Climatic sequence

IEC 60068-2-68:1994, Environmental testing — Part 2-68: Tests — Test L: Dust and sand

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
Amendment 1 (2001)

IEC 60617, Graphical symbols for diagrams

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements
Amendment 1 (2001)
Amendment 2 (2007)

ISO 1000:1992, S! units and recommendation for the use of their multiples and of certain
other units
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